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eAccretion Dominated AGN (AD-AGN)
Radio-quiet QSO
Seyfert galaxies
Obscured AGN
about 90% of AGN

e Non-Thermal Radiation Dominated
AGN (NT-AGN)
Blazars (FSRQ + BLLACS)
Misdirected NT-AGN (Radio Galaxies,
SSRQs)

about 10% of AGN
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AGN

eHighly variable at all frequencies
eHighly polarized

eRadio core dominance
eSuperiuminal speeds

Observed at a small angle to the jet and
therefore rare AGN : 5-8% of all AGN
(but only at optical or X-ray frequencies!)

Blazars are the dominant population of
extragalactic point sources at

e Gamma-ray
e TeV
e Microwave frequencies
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Normally the electromagnetic emission
from blazars is assumed to be due to
the Synchrotron-Self Compton
mechanism (SSC) or SSC+External
Component of a population of electrons
in a jet of material that is moving at
relativistic speed at a small angle with
respect to the observer.
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Swift/AGILE ToO observations @T’P
of S5 0716+714 (Oct-Nov 2007)
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Giommi et al. 2008, A&A in press, arXiv:0806.1855
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ASPC Swift observations of 3C454.3 (/>
during the giant flare of May 2005

Giommi et al. 2006, A&A 456, 911

-10

Log vf(v) (erg ecm™2s7")
-12

—14

10 15 20 25
Log frequency v (Hz)




#asoe’ TeV dectected BL Lacs <@l

AST Science Data ; ial
ASI Science Data agenzia spaziale
Center. italiana

Tramacere et al. 2006
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SED of MRK 421 in 2005: large
changes in luminosity and peak
energy.

SED of 1H1100 - 230 observed on
30 June (blue) and 13 July 2005
(red). BeppoSAX 1997 and 1998
data are shown as open symbols.
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SED of 1ES 1553+113 observed on
20 April (red), 6 Octobe (blue),
and 8 October 2005 (green)
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MKN421 in a bright state:

the BeppoSAX observation of May 2000
Massaro, Perri, Giommi, Nesci, 2004 A&A
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Log parabolic photon spectra can be explained as due
to Synchrotron radiation from a log-parabolic particle
distribution

(Massaro et al. 2004a A&A 413, 489, 2004b, A&A 422,103)

U

Log-parabolic spectra and particle acceleration in blazars.
I1l: SSC emission in the TeV band from Mkn 501

E. Massaro!, A, Tramacere!, M. Perri?, P, Gilommi?, and G. Tosti?

SSC from a log parabolic electron distribution
(Massaro et al. 2005, in press)
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« Spectral curvature observed around the Synchrotron peak is
due to intrinsic curvature of emitting particle distribution

« SSC of a particle distribution distributed as a Log-Parabola
implies intrinsic curvature around Inverse Compton peak
leaving little room for curvature resulting from EBL absorption

« Absorption due to EBL could be significantly lower than
previously thought

« Supported also by
— Aharonian et al. 2005 A&A 437, 395

— Aharonian et al. 2005 astro/ph 0508073
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5. Statistical particle acceleration and
log-parabolic spectra

5.1. Energy distribution of accelerated particles

The energy spectrum of accelerated particles by some sta-
tistical process, like a shock wave, is usually written as a
power law

N(>v) = No(v/w)™" , (6)

where N{> «) is the number of particles having a Lorentz
factor greater than ~ and s is the spectral index given by:

~ Logp
H__LE.I'_E‘,I'E \ (7

here p is the probability that a particle is subject to the
acceleration step i in which it has an energy gain equal to
€ assumed both independent of energy :

Vi = €%i-1 (8)
and
Ny =pNi_1 = Ng p' (9)

A log-parabolic energy spectrum follows when the con-
dition that p is independent of encrgy is released and one
assumes that it can be described by a power relation as:

pi=g/v! ; (10)

/756ﬂ )

where g and g are constant; in particular, for g > 0 the
probability for a particle to be accelerated is lower and
lower when its energy decreases. Such a situation can be
realized, for instance, if particles are confined by a mag-
netic field with confinement efficiency decreasing for an
increasing gyration radius. After simple calculations opne
finds instead of Eq.(9):

Ni= Ny —% - (11)
Hj:n i
Using Eq.(8) one can write this product as:
i—1 i—1
i i Hi—1
[+ = w ]Il =" et (12)
=0 =1

where 4y is the initial Lorentz factor of the particles; in-
serting this result into Eq.(11) we obtain:

Ni= Ny {%j‘ R (13)
o

Finally, combining this equation with Eq.(8) one can
obtain the integral energy distribution of the accelerated

particles:

N(> ) = No(yfra)~*+Ees0/») (14
with

Loglg/v) g
8 = _I‘U—g.lllllr _— E {15:'

e
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ASDC’ WMAP bright foregrgud

et source catalog O e

208 bright sources, of which

WMAP CMB fluctuation map
«140 FSRQs

23 BL Lacs

13 Radio galaxies

o5 Steep Spectrum QSOs
o2 starburst galaxies

o2 planetary nebule

17 unidentified
6 without radio counterpart
(probably spurious)

WMAP/NASA

The vast majority of bright WMAP
foreground sources are Blazars
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Radio Galaxy PKS 0518-45 Radio Galaxy 3C 111
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Fiocchi, Grandi et al. in preparation



Boomerang 90 GHz CMB MAP — >
De Bernardis et al. 2000 @ﬁi |
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ASI Science Data

Giommi & Colafrancesco 2003
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Swift detection of all previously undetected blazars in a
micro-wave flux-limited sample of WMAP foreground sources

P. Giommi'*®, M. Capalbi', E. Cavarzuti'#, §, Colafrancesco”, A. Cucchiara®, A. Falcone®, J. Kennen® R.
Nesci®, M. Perri?, G. Tagliaferri®, A. Tramacere”, G. Tosti”, A. J. Blustin®, G. Branduardi-Raymont®, D.

N, Burrows*, G. Chincarini®, A. J. Dean®, N. '1’“:'(:]]:(:]:—:""'.I H. Krimm', F. Marshall®®, A. M. Parsons'”, B.
Zhang
2007 A&A, 468, 571
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All microwave selected blazars are X-ray sources.



From u-wave flux to X-rays and vice-versa

— lOg(f94GHz /flkeV) _ log(f94GHZ/flkeV) Ttaliana
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Microwave fluxés can be estimated from X-ray flux
to within a factor < 3

LBL Blazar contribution to soft CXB: 4%, total (LBL+HBL 12%)
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From u-wave to X-rays
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Contribution to the X and Y-ray backgrounds

Log wf(ay (nW m_zsr_1)

140
Log frequency v {Hz
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Define a slope/trend: o,

~logWwv, /v,)
Blazar Name Oy fy-source/<y-background> Duty cycle

(Oybackgrouna=-0-994) (%)
BZQ J0204+1514 -0.892 14.5 6.9
BZU J0210-5101 -0.887 16.6 6.0
BZB J0339-0146 -0.902 11.2 8.9
BZQ J0423-0120 -0.907 9.7 10.3
BZQ J0455-4615 -0.913 8.3 12.0
BZQ J0457-2324 -0.908 9.6 10 4
BZU J0522-3627 -0.926 6.0 16.7
BZB J0538-4405 -0.892 14.4 6.9
BZQ J1256-0547 (3C -0.870 25.5 39

279)
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Tubbe 2. The list and properties of all WhMAP-detected Blazars associated o EGRET poray searces

F. Giommi el al = The contribution of Blazars o Cosmic Electiromagretic Backgrounds
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